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http://dx.doi.org/10.1016/j.jmu.2012A 74-year-old woman was admitted to our hospital with a clinical diagnosis of angina pectoris.
An electrocardiogram performed in the emergency room showed a sinus rhythm and no
evidence of myocardial ischemia or infarction. On the 2nd day, the patient experienced persis-
tent protracted chest pain that could not be relieved by sublingual nitroglycerine administra-
tion, which was subsequently followed by sudden hemodynamic collapse, loss of
consciousness, and apparent electromechanical dissociation a few minutes later. Immediate
cardiopulmonary resuscitation was performed. Instantaneous electrocardiography demon-
strated acute extensive anterior and inferior myocardial infarction. Two-dimensional echocar-
diography was performed promptly, which revealed the presence of pericardial effusion and an
echo-dense suspected blood clot within the pericardial cavity, as well as diffuse severe hypo-
contractility of the whole myocardium. Urgent surgical intervention with subxiphoid incision
was performed at the bedside of the patient. During the surgery, a large quantity of blood
was drained from the pericardial cavity. The patient died soon, prior to being sent to the oper-
ation room, because of protracted cardiac standstill. In conclusion, in a patient with acute
myocardial infarction who presents with persistent, protracted chest pain and hemodynamic
instability, cardiac rupture should be considered and echocardiography should be performed
promptly.
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Cardiac rupture is a serious complication of acute
myocardial infarction, accounting for 8e17% of all deaths
from this condition [1]. Patients with this complication
generally present with persistent protracted chest pain,of Ultrasound in Medicine. Open access under CC BY-NC-ND license.
Acute Myocardial Infarction with Cardiac Rupture 237sudden hemodynamic collapse, and obvious electrome-
chanical dissociation, followed by rapid death [1]. The
diagnosis of cardiac rupture generally is indicated by two-
dimensional echocardiogram typically revealing the pres-
ence of pericardial effusion and an echo-dense blood clot
(or thrombus) within the pericardial cavity [2].
Case report
A 74-year-old woman was admitted to our hospital with the
clinical diagnosis of angina pectoris. The patient had
a history of hypertension, hyperlipidemia, and gout and was
treated occasionally at our hospital. On admission, the
patient had a blood pressure of 119/54 mmHg and pulse
rate of 60 beats per minute. Cardiac examination revealed
neither cardiac murmur nor gallop sounds. Moreover, an
electrocardiogram revealed a sinus rhythm and no evidence
of myocardial ischemia or infarction (Fig. 1). Cardiac
enzyme study, including CPK-MB and troponin-I, revealed
no evidence of myocardial necrosis. Her chest X-ray film
was unremarkable. On the 2nd day, the patient experienced
persistent and protracted chest pain that could not be
relieved by sublingual nitroglycerine administration, which
was subsequently followed by restlessness, sudden hemo-
dynamic collapse (blood pressure became undetectable),
loss of consciousness, and apparent electromechanical
dissociation a few minutes later. Immediate cardiopulmo-
nary resuscitation was performed. Instantaneous electro-
cardiogram displayed acute anterior and inferior
myocardial infarction (Fig. 2). Additionally, blood sampling
for CPK-MB (41 U/L, normal <16 U/L) was consistent with
acute myocardial necrosis. Two-dimensional echocardiog-
raphy was performed promptly, which revealed the pres-
ence of pericardial effusion and an echo-dense suspected
blood clot within the pericardial cavity (Fig. 3), as well as
diffuse severe hypocontractility of the whole myocardium;Fig. 1 Electrocardiography performed at the emergency room
ischemia or infarction.the aortic root was not dilated. There was no evidence of
aortic root dissection or aortic regurgitation. Color Doppler
flow mapping revealed no blood flow communicating the
ventricular chambers and the pericardial space. Urgent
surgical intervention was performed via subxiphoid incision
at the bedside of the patient. A large quantity of blood was
drained from the pericardial cavity during surgery. The
amount of hemopericardium could not be estimated
because the operation was performed at the bedside. The
patient died soon, prior to being sent to the operation
room, because of protracted cardiac standstill.
Discussion
Acute myocardial infarction may lead to sudden death
owing to ventricular fibrillation/tachycardia and cardiac
rupture. Sudden death from arrhythmia has reduced since
the emergence of coronary care units, making cardiac
rupture the second most common cause of death after
heart failure [3]. The spectrum [4] of clinical outcomes of
cardiac rupture includes the following: (1) acute severe
cardiac tamponade, followed by rapid death; (2) subacute
rupture; and (3) formation of pseudoaneurysm by pericar-
dial sealing. In the most severe form of cardiac rupture [1],
patients generally present with persistent protracted chest
pain, restlessness, emesis, and agitation, followed ulti-
mately by sudden hemodynamic collapse and rapid death.
Clinical manifestations of the present case are consistent
with the above descriptions. However, it has been esti-
mated that approximately one-third [2] of patients with
cardiac rupture following acute myocardial infarction may
have subacute rupture with initial limited hemorrhage, less
severe tamponade presenting as hemodynamic instability.
If this condition is not recognized and thus is left untreated,
it may ultimately lead to severe tamponade and death,
with a lapse time ranging from hours to days. Some clinicalrevealed normal sinus rhythm and no evidence of myocardial
Fig. 2 Instantaneous electrocardiography, performed when the patient complained of chest pain followed by shock, displayed
acute anterior and inferior myocardial infarction.
238 B.-R. Fangstudies have shown that most cardiac ruptures occur 3e5
days following infarction [5]. However, a large series
postmortem study [6] found that most ruptures had
occurred between 24 and 72 hours following myocardial
infarction. Although thrombolytic therapy is widely used in
the treatment of acute myocardial infarction, some studies
have demonstrated that this therapy [7,8], despite
reducing overall patient mortality, may be associated with
increased deaths during the initial 24e48 hours. Cardiac
rupture may be responsible for this phenomenon of early
mortality. However, cardiac rupture may present as sudden
death in previously nonsymptomatic patients [6,9]. Echo-
cardiography is the most useful and expeditious diagnostic
tool for detecting cardiac rupture [2]. As found in theFig. 3 Parasternal long-axis view of two-dimensional echo-
cardiography demonstrating the presence of PE and an echo-
dense blood clot (C) within the pericardial cavity.
AO Z aorta; LV Z left ventricle; PE Z pericardial effusion.present case and in another report [2], the most charac-
teristic echocardiographic features of cardiac rupture are
the presence of pericardial effusion and an echo-dense
thrombus (or clot) within the pericardial cavity. Direct
echocardiographic visualization of the ruptured wall defect
is difficult and rare owing to the difficulty in differentiating
between true defects and signal dropout. However, color
Doppler sometimes demonstrates flow through the defect,
confirming that the defect is real and not artifactual. In
fact, following the widespread application of echocardi-
ography in general practice, patients with subacute rupture
following myocardial infarction are now increasingly being
diagnosed at earlier stages by echocardiography and
managed successfully by surgical repair [10]. Patients with
proximal-type aortic dissection complicated with a rupture
into the pericardium, with ensuing hemopericardium and
cardiac tamponade, may present with severe protracted
chest pain and hypotension. In such conditions, computed
tomographic scan or transesophageal echocardiography
supplemented with transthoracic echocardiography may
offer important information such that differential diagnosis
between these two conditions can be made.
In conclusion, the diagnosis of cardiac rupture following
myocardial infarction is based on clinical suspicion. When
a patient with acute myocardial infarction presents with
persistent protracted chest pain and hemodynamic insta-
bility, prompt echocardiographic examination should be
performed to further investigate the possibility of cardiac
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